Summary: This paper examines the impact of VAT on economic efficiency, which while regarded as distortionary remains inevitable for economic development. Using data from 115 countries from 1984 to 2014, this research further investigates the moderating role of country governance on the link between VAT and economic efficiency. The results suggest that the extent to which country governance mitigates the effect of VAT on economic efficiency is contingent upon the way the country groups prioritize the development of each institutional factor. We find that high corporate tax countries benefit more from higher quality country governance. These findings confirm the role of country governance in better enforcement of tax policy to create less detrimental effects for economic growth. Therefore, better country governance makes taxation more affordable in high corporate tax countries.
Introduction
Paul Krugman et al. (1992) argue that value-added tax (VAT) is a superior tool to improve tax collection efficiency, leading to higher economic efficiency through greater redistribution of government expenditures. However, VAT is often linked to higher inflation and lower consumption, savings and investments, reducing economic efficiency (Iris Claus 2013). As VAT is regressive, it leads to greater welfare loss among the poor; thus, its positive effect on economic efficiency is dubious. Further, VAT fosters greater income inequality because the poor spend a higher percentage of their income on VAT than the wealthy (see M Shahe Emran and Joseph E. Stiglitz 2007) . Hence, there is a trade-off between tax efficiency and economic efficiency. In countries with poor institutions, the regressive effect of VAT may be serious when corruption is rampant and VAT refunds are slow or delayed. Hence, this research has two research questions: (1) Does VAT reduce economic efficiency? And (2) What role does institutional quality play in the link between VAT and economic efficiency?
This research aims to identify a set of country governance factors that regulators should watch to mitigate the regressive effect of VAT. This paper adds value to the existing literature by examining the interaction effect of tax policy (i.e. VAT) and country governance (i.e. institutional quality), as opposed to merely investigating the main effect of country governance on economic outcomes (see Alberto Chong and César Calderón (2000) ; Sanjeev Gupta, Hamid Davoodi, and Rosa Alonso-Temme (2002); Robert J. Barro (2003) ; Dalia S. Hakura (2004) ; Carlos Góes (2016) . The main motivation of this study is the assertion by North (1993) that differences in institutional quality could best explain comparative economic growth as a set of fundamental criteria for a country economic performance.
The rest of the paper is organized as follows. Section 2 reviews the literature on the impact of VAT and institutional quality on economic efficiency. Section 3 elaborates on the methodology used. Section 4 discusses the results, while Section 5 concludes.
Literature Review 2.1 VAT and Efficiency
Economic efficiency refers to the ability of a country to fully utilize the factors of productions to produce a given level of economic output. A country that is economically efficient achieves Pareto efficiency, in which the society achieves maximum economic value and welfare. An economically inefficient country will lose competitive advantages in the long-run due to failure in resource allocation, hence affecting long-term economic development. Classicalists assert that taxation contributes to economic inefficiency (Alan J. Auerbach and James R. Hines 2002). Similarly, Eric M. Engen and Jonathan Skinner (1996) pointed out that taxation reduces capital investment and productivity growth due to a decrease in marginal productivity of capital and labor, hence resulting in economic inefficiency.
Consequently, governments around the globe continuously embark on various tax reforms in order to reverse the negative effects of taxation on economic efficiency.
Tax reforms are mainly based on the macroeconomic perspectives, where the government focuses on reducing the tax rates and composition in order to increase the return on investment. However, Richard M. Bird and Eric M. Zolt (2014) observed that the success of the tax reform is mainly seen in developed economies. Developing countries often suffer from an inefficient tax collection and management. VAT has become a popular tool in developing countries to improve tax collection. It is a consumption tax based on goods and services consumed by all individuals, thus making it a favorable method to increase tax revenue. VAT was originally introduced in France in 1954, followed by most of Western Europe and Latin America during the 1960s and 1970s, and later by high profile industrialized countries outside the European Union, such as Australia, Canada and Japan, in the 1980s.
VAT contributes to better allocation of firm resources, which then improves economic efficiency. This is because the governments use VAT revenue to finance public goods and build better infrastructure to spur economic activities. However, VAT is regressive because it reduces the disposable income of low-income groups. Notwithstanding, VAT remains the preferred choice for tax reform around the world possibly due to the fact that it has the least harmful effect on economic output than the effect of direct taxes (Åsa Johansson et al. 2008; Jens Matthias Arnold et al. 2011) . In fact, VAT is optimal according to production efficiency theorem, because a uniform VAT system contributes to positive effects in the distribution of welfare among the economic agents (Peter A. Diamond and James A. Mirrlees, 1971) . Michael Keen and Stephen Smith (2006) and Michael Keen and Ben Lockwood (2010) further support the role of VAT in improving economic efficiency, as it reduces administrative costs, rent-seeking and fraud activities in the economic sector. Keen and Lockwood (2010) also argue that VAT is more efficient than turnover and sales taxes, because it compensates for the revenue loss from the reduction in tariffs in the case of trade liberalization.
In the other camp, opponents have always regarded VAT as a regressive tax because it is based on consumption rather than income. Since low-income earners spend a greater percentage of their annual income on consumption, they pay a greater percentage of their income on VAT compared with high-income earners (Alan A. Tait 1991) . The impact of VAT on economic efficiency was first suggested by Diamond and Mirrless (1971) . They opine that taxation on intermediate goods leads to production inefficiency. This assertion is consistent with the findings of Daron Acemoglu, Michael Golosov, and Aleh Tsyvinski (2008) that taxation on intermediate goods and services affects the labor supply and the levels of capital stock, thus lowering economic efficiency.
Nevertheless, Keen and Lockwood (2010) suggest that VAT could improve economic efficiency as evidenced by their study on 143 countries. They find that an efficient tax collection as a result of implementing VAT reduces the deadweight losses. However, this finding is still inconclusive in the empirical literature. For example, Marius Ikpe and Alwell Nteegah (2013) found that VAT on intermediate goods leads to higher general price level in Nigeria due to higher production cost and lower aggregate outputs in the economy. Such a situation will eventually lead to economic inefficiency because higher productions cost distorts the allocation of resources. These findings are consistent with the argument of Carl S. Shoup (1989) that VAT may cause the consumer to reduce their consumption on goods and services, which in turn affects the labor productivity, eventually leading to lower economy efficiency.
Furthermore, higher price levels due to VAT distorts individuals' decisions, resulting in efficiency loss (Joseph A. Pechman, 1987) . The study of Martin Feldstein (1995) corroborates this argument in which they find that the shift from income tax to consumption tax is more likely to increase the interest rates, thus raises cost of borrowing. According to Iris Claus (2013), the higher cost of borrowing distorts savings and investments decisions, which dampens business cycles and results in efficiency loss. On the other hand, John Piggott and John Whalley (2001) find that in Canada, VAT leads to a in poorer society welfare due to higher scale of inefficient informal production and reduces the aggregate efficiency. M. Shahe Emran and Joseph E. Stiglitz (2005) also observe that VAT reduces the welfare of the developing nations.
The implementation of VAT is highly dependent on its mechanisms and the process though which it is implemented. Brita Bye, Birger Strøm, and Turid Åvitland (2012) provide evidence to support this notion where they observe that in Norway, an imperfect extension of the VAT leads to economic losses as opposed to the general and uniform VAT that covers all goods and services. VAT may result in reduction of the amount of goods and services consumed, even if spending remains unchanged. This leads to a deadweight loss that is inefficiency in the economy, reducing future consumption rather than current spending (Martin S. Feldstein, 2008) . Hence, we hypothesize that:
: VAT reduces economic efficiency.
VAT, Country Governance and Economic Efficiency
Although economists have long accepted the role of institutions in economic development, they still debate the precise meaning of this concept. The most common and widely accepted definition of institutions is derived from the work of Douglass C. North (1981 North ( , 1990 North ( , 1993 . The institutional quality serves as the key factors to determine the performances of the government and economy (La Porta et al. 1999; Daniel Kaufmann, Aart Kraay, and Pablo Zoido-Lobatón 2002; Saima Shafique, Rashida Haq, and G. M. Arif 2006) . A government which practices good governance has better relationships with its citizens, has larger tax resources and good financial development (McDonald and Jumu 2008) . In fact, Alberto E. Chong and Mark Gradstein (2007) argue that the role of institutional quality is important to understand the size and the quality of the public sector and its effect on economic growth. They stipulate that when the enforcement quality is high, taxation to finance public spending is less detrimental to economic growth, making taxation more affordable, even in higher-tax countries. They find evidence that institutional quality significantly affects a country's economic development despite high tax rate. This is consistent with the results by Philip Keefer and Stephen Knack (1997) , who observe that economic growth in low-income countries is slow due to a weak institutional framework as measured by rule of law, corruption, and high risk of expropriation and contract repudiation. This is supported by Ahmad Jafari Samimi and Fereshte Talesh Salehani (2010) , who argue that institutional quality provides the linkages between taxation and economic growth.
Furthermore, Claude Ménard and Mary M. Shirley (2005) suggest that the rules of social interaction can reduce uncertainty, control the environment and lower transaction costs. These include the explicit and implicit behavioural norms that influenced economic behaviour and outcomes (Dani Rodrik and Arvind Subramanian 2003) , which contribute to the overall economic efficiency. North (1993) argued that differences in institutions could best explain the comparative economic growth as it served as the fundamental criteria for a country economic performance. High institutional quality is crucial because it leads to better improvements to challenge the existing technology and products whilst at the same time allow them to gain profit from their inventions and help to promote technological change and innovations. This is vital for economic efficiency (Daron Acemoglu et al. 2008; Rasha Hashim Osman, Constantinos Alexiou and Persefoni Tsaliki 2012) .
Studies on institutional quality mostly focus on corruption and economic growth. Sanjeev Gupta, Hamid Davoodi, and Rosa Alonso-Temme (2002) found that corruption widens income inequality, thereby reducing the government's tax revenue base and resulting in lower economic growth and efficiency. Additionally, Kwabena Gyimah-Brempong (2002) found that corruption led to diversion towards rentseeking activities rather than focusing on productive activities and consequently resulted in economic inefficiency. The economic efficiency of a country is also affected because corruption reduces investment and increases ineffective government spending (Paolo Mauro 1995; Vito Tanzi 1998) . Moreover, Shafique, Haq, and Arif (2006) found that a corrupt government caused huge resource misallocation, resulting in economic inefficiency.
On the other hand, Robert J. Barro (2003) states that the rule of law is positively related to the per capita gross domestic products in 113 countries from 1965 to 1995. This implies that better rule of law improves the property rights and hence provides incentive for higher investment and economic efficiency. This is because democracy serves as a mechanism for the government's commitment on its investment in capital accumulation in the private sector. This is consistent with the findings by Mauro (1995) , who suggests that government institutional efficiency positively affects investment and output growth. In addition, Alberto Chong and César Calderón (2000) show that the influence of institutional quality on economic growth is more pronounced in poorer countries than in higher income countries. This has been supported by Dalia S. Hakura (2004) in his analysis on the causes of low economic performance in the Middle East and North African states.
A recent study by Carlos Góes (2016) supports the view that higher institutional quality promotes higher innovations that contributes to higher real income per capita. Therefore, innovations are exogenous to institutional quality, which is crucial for economic efficiency. Further, Góes (2016) observes that the institutional quality has a different dynamic for the developed and developing economies. The effect is greater in the former, which implies that institutional quality is beneficial at a lower level and diminishes at a higher level.
Consequently, institutional quality enhances economic performance regardless of developed or developing countries. Hence, this study anticipates that institutional quality is a good set of variables to be used in cushioning the negative impact of VAT on economic efficiency. This is because strong institutional qualities enhance resource diversion and allocation, which inevitably serve as the precondition for capital accumulation and economic efficiency. Thus, our second hypothesis is as follows:
: VAT is more likely to enhance economic efficiency in countries that have high institutional quality In summary, VAT is a broad consumption tax which improves tax collection i.e. eliminates tax evasion. However, VAT is regressive in that the poor are more greatly affected, because they spend a greater proportion of their meager income to pay for VAT than the wealthy. Hence, VAT also leads to tax inequality, which then affects economic efficiency adversely. However, here we merely examine the direct link between the VAT and economic efficiency, not specifically on tax efficiency or tax inequity, relying on the argument that VAT being a consumption-based tax is regressive in nature. We then extend the model by seeking to identify institutional quality factors i.e. country governance, that could mitigate the adverse effect of VAT on economic efficiency.
Methodology 3.1 Two-Step System GMM Estimation
The simplest methodology in econometric estimation, especially in dealing with long-run economic analysis, is the use of the Ordinary Least Square (OLS). However, the pooled OLS approach is unpopular because it may result in biased and inconsistent estimators arising from heteroscedasticity and endogeneity problems. This problem can be overcome using the fixed effects and the least squares dummy variable (LSDV) models. These models are widely used in macroeconomics analysis because they help solve the heteroscedasticity problem arising from unobserved country-specific time-invariant effects in the data. Nevertheless, this approach may not be appropriate for studying the dynamic concept in economic growth models, because the dependent variable is stripped off from the long-run variation.
The use of dynamic models is of interest in economic analysis, including analyses of consumption and production functions (Richard Blundell and Stephen Bond 2000, Richard Blundell, Stephen Bond and Frank Windmeijer 2000) and economic growth models (Ross Levine, Norman Loayza, and Thorsten Beck 2000) . Nevertheless, cross-section estimates produce bias because of the endogeneity problem between the lagged dependent variables and the error-terms which disappear with large time dimensions but not with time-averaging. Hence, the use of the fixed effects model and LSDV may not be optimal to resolve the endogeneity problem of dynamic estimation.
We employ a system generalized method of moments (GMM) estimator of Manuel Arellano and Olympia Bover (1995) and Richard Blundell and Stephen Bond (1998) to overcome the major caveats of the earlier models. The additional moment condition introduced in the system GMM performs better than the first-difference GMM because the introduction of the levels of equations yield good predictors for the endogenous variables even when the series are highly persistent, as found by Blundell and Bond (2000) and Blundell, Bond and Windmeijer (2000) . Therefore, to solve for heteroscedasticity, autocorrelation and endogeneity problems often present in the long-run growth models (based on endogenous growth models with lagged of economic efficiency and growth), we use the system GMM to obtain unbiased and consistent estimates.
We have further improved the system GMM model by employing a two-step approach to further restrict the number of instruments in the model. This approach avoids over-identification of the instrumental variables, which may lead to overfitting of the model (David Roodman 2006) . The two-step approach prevents increases in the number of equations and parameters, even when the number of perfectly measured regressors increases. This is more efficient than the one-step GMM estimator. We use Sargan's test of over-identifying restrictions to assess the validity of our instrumental variables. The Sargan test statistics are asymptotically χ2 under the null hypothesis, indicating that the instrumental variables are valid. Next, we construct the second-order autocorrelation test to check whether the error-terms are serially correlated. In this case, the error-terms can be first-order serially correlated but not in the second order. We impose the year dummy to reduce crosssectional error dependence in the dynamic panels. In line with Bond (2002), we performed the additional detection of the dynamic estimate's validity to check whether the estimated coefficient of the lagged dependent variable lies between the values obtained from Pooled Ordinary Least Squared (POLS) and Fixed Effect (FE) estimators. For brevity purposes, we excluded the POLS and FE estimations from this paper, as our discussion of results focuses on two-step system GMM.
Endogenous Growth Model
We first study the impact of value-added tax (VAT) on economic efficiency using the two-step system GMM presented in Equation (1), the base equation in our study. = error-terms Equation (1) was formed with the modification of the endogenous growth model proposed by Robert J. Barro (1984 Barro ( , 1990 . Unlike the endogenous growth literature, we have excluded human and physical capital measured by labor force and country investment in capital stock respectively. This is because these two variables are the inputs in our production function, which estimates the efficiency score and in turn it is our dependent variable. If we include these two variables in the growth equation, we would violate the assumption of independent and identically distributed
The economic efficiency is our variable of interest, which indicates the ability of a country to maximize its output at a given level of inputs measured by non-parametric method, namely Data Envelopment Analysis (DEA). It shows the allocation of resources by the country. Our main independent variable is VAT collection to gross domestic product (GDP). Following Robert Carroll, Robert Cline, and Tom Neubig (2010), we use this measure as a substitute for the VAT rate due to unavailability of the rate in a time-series manner. This approach also enables us to accurately and precisely measure the income of the government generated using VAT as we expect higher VAT collection to be channeled out into productive sectors given the state of governance in the country.
The choice of control variables in this model is line with the endogenous growth model, where we control for the divergence of initial income from the economy's steady state using initial income level ( , the cost in the economy using inflation rate ( , the ability of the government to spend to boost the economy level using government spending ( , the international trade that affects the allocation of resources using trade openness ( , the productivity in the economy using labor force quality ( and population growth ( . We expect VAT to reduce economic efficiency because it is a regressive tax which increases consumption cost. Thus, VAT dampens aggregate household consumption, which in turn lowers economic output. We further analyze whether the adverse effect of VAT can be mitigated by good country governance. To achieve this objective, we add interaction terms between institutional quality variable and VAT as presented in Equation (2) 
We expect 10  to be positive if higher institutional quality scores can mitigate the regressive impact of VAT and lead to better economic efficiency. Next, we analyze our models by controlling for (1) financial development and (2) financial crisis, so as to obtain better insights into policy formulation. Financial development represents the extent of market integration due to dynamic globalization and liberalization. Following Bassanini, Scarpetta, and Hemmings (2001) and Eimear Leahy, Seán Lyons, and Richard Tol (2011) , our proxy for financial development is the private credit of deposit money banks provided to the private sector as a percentage of GDP.
Additionally, it is important to control for financial crises, because a financial crisis leads to external shocks which adversely impact economic development and distort economic policy implementation. Persistent shocks may also shift the production function, which in turn affects economic efficiency. Hence, we have included a financial crisis dummy following the definition of the World Financial Development Indicators, World Bank to capture the effects of financial crises.
Definition of Variables
We estimate economic efficiency for the sample countries using a non-parametric method, and measure efficiency based on ratios of observed output levels to the maximum level that could be obtained for given input levels. This maximum level constitutes the efficient frontier, forming a benchmark for measuring the relative efficiency of the observations. In this study, we use the non-parametric Data Envelopment Analysis (DEA) method based on R.D. Banker, A. Charnes, and W.W. Cooper (1984) to estimate inefficiency. DEA is a non-parametric linear programming-based technique designed to calculate relative efficiency based on the sample countries' efficient production frontier (Barbara Casu and Philip Molyneux 2003) . Following George Emm. Nickolaos G. Tzeremes (2009a, 2009b) , we measure economic efficiency based on production functions with two inputs and one output.
The most efficient countries operate on the frontier, while those below the frontier are inefficient. According to Gary Koop, Jacek Osiewalski, and Mark F.J. Steel (2000), economic growth can occur if a country is able to avoid inefficient use of resources and move closer to the world's production frontier. We employ the output-oriented variable return to scale (VRS) model with the assumption that the government maximizes output for a given input amount. Equation (3) 
programming problem in Equation (3), we obtain the technical efficiency scores for each country.
Following Tzeremes (2009a, 2009b) , we measure economic efficiency based on a production function, which has two inputs and one output, for the period of 1996-2006. The inputs are total labor force as a proxy for human capital and capital stock (in US dollar at current prices) as a proxy for physical capital. The output is GDP at market prices. Physical capital and human capital are widely used as inputs in the production function (see Stefan Föster and Magnus Henrekson 2001; Robert J. Barro and Xavier Sala-i-Martine 2004) . Robert E. Lucas (1988) further demonstrates the importance of capital accumulation in economic growth modelling. Capital stock is calculated by using the perpetual inventory method which treats the stock as an inventory and closely relates to capital accumulation in the long run. The net capital stock is given in Equation (4):
where k t is the net capital stock at the beginning of period t, I t-1 is the gross investment in the previous period measured by gross capital formation and consumption of fixed capital for the previous period is given as 1  t D . By assuming a geometric depreciation at a constant rate of δ, Equation (4) can be rewritten as:
Repeatedly substituting this equation with capital stock at the beginning of the period will then lead to:
The depreciation rate is obtained from PWT 9.0 by Robert C. Feenstra, Robert Inklaar, and Marcel P. Timmer (2015) which provides information on the depreciation rate for 182 countries from 1950 to 2014.
In addition, the endogenous growth model also recognizes the permanent effects of increases in investment on the steady state of an economy (Andrea Bassanini, Stefano Scarpetta, and Philip Hemmings 2001). According to Richard V. Adkisson and Mikidadu Mohammed (2014) , human capital, measured by labor force, is expected have a positive impact on the steady state of economy and is one major input factor in the production function. We obtain the data for inputs and outputs from the World Development Indicator (WDI) database published by the World Bank.
Our main independent variable is VAT, which is the ratio of VAT collection to gross domestic product (GDP). Following Robert Carroll, Robert Cline, and Tom Neubig (2010), we use this measure as a substitute for the VAT rate due to unavailability of the rate in a time-series manner. Consistent with the endogenous growth model, we control for the initial income level ( , inflation rate ( , government spending ( , trade openness ( , labor force quality ( and population growth ( . We do not control for labor force and investment in physical capital, because these variables are included in the estimation of production function so as to obtain the economic efficiency scores. Table 1 describes the variables used and the data sources. The initial income level is the most crucial control variable to account for the divergence of initial income from an economy's steady state. It captures the convergence effects where countries with higher initial income level are expected to experience slower growth rates (Barro 1984; Föster and Henrekson 2001) . This is consistent with the conditional convergence, which is highlighted in both the neoclassical growth and endogenous growth models (Barro and Sala-i-Martine 2004) . Following Frida Widmalm (2001), we use the lagged value of log real GDP per capital with base year 2005 as a proxy for the initial income level.
Next, we measure the country's inflation rate in percentage. We control for inflation, because inflationary episodes are harmful to the allocative efficiency of the price system, which reduces economic activity and retards economic (Milton Friedman, 1977); Stanley Fischer and Franco Modigliani, 1978) . This is supported by Bumpei Miki (2011), as high inflation reduces the rate of return on investment, delays or prevents the implementation of long-term projects and hence negatively impacts physical capital accumulation (Larry E. Jones and Rodolfo E. Manuelli 1995).
The measure for government spending is the ratio of government spending to GDP, which directly affects the production function according to the endogenous growth model (Barro, 1990) . This relationship may be either positive or negative, depending on whether the government allocates expenditure into productive or unproductive sectors. A positive effect is expected when the expenditure is channeled into productive sectors, such as infrastructure, healthcare and education, which influence the rate of investment in physical capital and increase the productivity of human capital (Sam Peltzman 1980; Widmalm 2001) . On the other hand, James Gwartney, Randall Holcombe, and Robert Lawson (1998) have argued that excessively large government spending may crowd out resources from the private sector and is harmful to economic growth if it is allocated into unproductive sectors.
We measure trade openness by the sum of imports and exports as a share to GDP. As suggested by the endogenous growth model, open economies record faster economic growth due to technology spillover effects (Barro and Sala-i-Martine 2004) . This has been demonstrated empirically by the studies of Ann Harrison (1996) , Douglas A. Irwin and Marko Tervio (2002) , who found a positive relationship between trade openness and economic growth. Thus, we expect it will also enhance economic efficiency arising from foreign investors' diffusion of more advanced technologies. Additionally, trade openness is used to capture market size and competitive pressures (Bassanini, Scarpetta, and Hemmings 2001) which are the crucial factors to foster economic efficiency.
Quality of the labor force is also crucial in affecting the level of economic efficiency. In this case, instead of using the average number of years of schooling, which has little time variation, we use literacy rate to measure the country's labor force quality. This measure gauges the country's education level in controlling for a steady-state economy (William E. Cashin 1995) . Education level is an important control variable because a higher level leads to higher disposable income and better labor force knowledge that improve the economy's productivity (Robert J. Barro 1991).
Finally, we control for population growth using the natural logarithm of population of the current year minus that of the preceding year. Population growth is used to control for change in the state's labor market (Adkisson and Mohammed, 2014) . A higher population growth may reduce the marginal productivity of labor and hence contributes to lower economic efficiency (Arnold et al. 2011; Matthew Odedokun 2001; Widmalm, 2001) and Jing Xing, 2011) . Table 1 summarizes the definitions of the research variables.
In this study, we also examine the role of institutional quality in influencing the relationship between VAT and economic efficiency. Of particular interest to us is country governance quality, because according to Bird, Martinez-Vazquez, and Torgler (2008) , good governance is a pre-determinant of a good tax structure and efficiency, which in turn affects the ability of the governments to fulfil their social obligations. This contributes to higher productivity and economic efficiency. Furthermore, stronger country governance enables the government to work efficiently in protecting private property and the environment, encouraging more optimist business activities, supporting macroeconomic stability and effective management of social conflicts that are crucial for sustainable economic growth (Dani Rodrik 2000) . In this study, we expect that country governance would play a crucial factor to mitigate the adverse effect of VAT on economic efficiency. We chose bureaucracy quality, corruption control, government stability and political risk to represent a set of country governance factors. We take this approach because the stability of a country is a pre-condition for capital accumulation and economic efficiency. We obtained the country governance variables from the Country Data Online by Political Risk Services Group. Table 2 defines the country governance variables, consisting of country governance and risk factors used in our study. 
Bureaucracy quality
Measures the institutional strength and quality of the bureaucracy to minimize the adverse effects when there is a change in government. Bureaucracy is independent from political pressure when the countries are at low risk. A higher scale indicates high bureaucratic quality.
Corruption
Measures the degree of corruption within the political system which is a threat to foreign investment. It creates an adverse effect on the economic and financial environment, reducing the efficiency of the government and business because it enables people to assume positions of power through patronage rather than ability, which results in political instability. A higher scale indicates lower corruption.
to 6 Government stability
Measures the ability of the government to successfully implement the policies and programs as declared. The risk rating is based on the sum of three subcomponents that is government unity, legislative strength and popular support. A higher rating is assigned for better government stability. 
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Political risk
An average score for political stability of a country as compared to other countries by assessing risk points for each of the components that comprise government stability, socioeconomic conditions, investment profile, internal conflict, external conflict, corruption, military in politics, religious tensions, law and order, ethnic tensions, democratic accountability and bureaucracy quality. Risk ratings range from a high of 100 (least risk) to a low of 0 (highest risk). 0 to 100
Data and Sample
Our study involves a huge data set of 115 countries for the period 1984 to 2014. We employ unbalanced panel data to capture the maximum number of countries in the sample for the representative features in policy implication. We obtain the macroeconomic data from Thomson Datastream, while the data for country governance are from the ICRG database. We further categorized our sample countries into high corporate tax, medium corporate tax and low corporate tax countries as we suspect VAT creates extra burden to countries with high tax rate if the government fails to utilize the collection efficiently. Further corporate tax rate is more relevant than the personal income tax rate as the VAT affects consumers through the production channel rather than from the end-user products. In this context, we have divided our sample into high-tax (corporate tax rate of more than 30%), medium-tax (corporate rate between 20% and 30%) and low-tax categories (corporate tax rate of less than 20%) using dummy variables 1 . Dummy variables are used to prevent the loss of a number of observations which are crucial in the estimation of GMM that requires a huge dataset. We anticipate that the impact of VAT differs depending on the level of corporate tax rates. According to Charles Ballard, John Karl Scholz, and John B. Shoven (1987), corporate tax rates is mainly held to reduce the overall rates of return and affecting the capital accumulation which inevitably affects the economic efficiency. Hence, we believe that higher VAT together with higher corporate tax rate could be translated into an extra burden to the consumers if not handled properly. Hence, the interaction between VAT and corporate tax rate should be examined (Stephen P. Dresch, An-loh Lin, and D. K. Stout 1977). Therefore, we aim to seek for a better solution by identifying important country governance factors that could mitigate the negative impact of VAT, and subsequently attain higher economic growth and development. We have adopted the definitions of high-tax countries, medium-tax countries and low tax countries from the Corporate Income Tax Rates Report 2015 of tax foundation and the KPMG 2 group's corporate tax rates table. Table 3 shows the mean values of the variables. We include a full summary of statistics in Appendix Table A4 . The full sample shows that overall, our sample countries are relatively inefficient, with an average overall efficiency score of 51.63%. This means that the countries can further improve their output of 48.37% given the labor and capital stock of the countries. We also find that 83.3% of the high-tax countries consist of developing countries. This shows that developing countries with VAT are also hightax countries. This phenomenon is alarming because of the tax burden that such nations have to bear given their low income, which might lead to adverse economic growth and lower economic efficiency. This is consistent with the average efficiency scores of 50.14%, which is the lower than the scores of the medium-tax and low-tax countries. On the other hand, low-tax countries appear to be the most relative economic efficient, with an average efficiency score of 55.55%. The higher economic efficiency may due to most countries in this category are also in the developed economies group. This finding is consistent with the theoretical view in which we find that developed countries have relatively higher economic efficiency scores than the developing countries. In addition, lowering corporate tax with the implementation of VAT may result in better outcomes because income taxes are found to have more detrimental effect on economy than VAT (Johansson et al. 2008) .
In terms of institutional quality, we observe that on average and overall, low-tax countries have higher governance quality. This finding implies that low-tax countries (mainly comprising mature and stable western democracies) have a more efficient public service, lower levels of corruption, a more stable government and a more conducive and attractive investment climate than developing countries which are still grappling with the issues of political and economic instability. We also note that there is a huge difference between the low-tax countries in terms of political risk, which is not surprising because the latter mainly consists of countries in the developed region. In sum, our findings show that low-tax countries have a relatively stronger institutional quality, which we believe may have a significant influence in the way that VAT affects economic efficiency. We expect that the stronger institutional quality increases economic efficiency in low-tax countries compared to other countries. Hence, our main empirical analysis examines whether there is a differential influence of the institutional quality on the effect of VAT and economic efficiency in different tax regimes.
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The correlation matrix for the independent variables is presented in Table 4 . There is no serious multicollinearity in the variables employed as observed from the correlation matrix. 
VATGDP = percentage of value-added taxes to gross domestic product, BQ = bureaucratic quality index, CORR = corruption index, GS = government stability index, PR = political risk index, GDPgrowth(-1) = lagged of GDP growth measured in percentage, inflation = inflation rate measured in percentage, spending = total government expenditure/GDP in percentage, lnopen = natural logarithm of trade openness, lnlit = natural logarithm for literacy rate, popgrowth = population growth measured in percentage, Crisis = Dummy variable that takes a value of 1 for countries which experienced a financial crisis based on the World Bank's definition of banking crisis
Results and Discussion
Full Sample
Our main objective is to examine the impact of VAT on economic efficiency for which we hypothesize that VAT reduces the economic efficiency of a country. Table 5 shows the two-step system GMM regression results for the full sample. (2) Model (3) Model (4) Model (5) Eff ( The result of Model 1 indicates that VAT has a negative relationship with economic efficiency at the 1% significance level, which supports our first hypothesis. This finding is consistent with the notion that VAT is regressive and in this case, it adversely affects economic efficiency. In this instance, our findings corroborate the argument of Maximilian Baylor and Louis Beauséjour (2004) that the negative effect of consumption tax on after-tax real wage and capital formation prompted economic agents to reallocate resources, in turn affecting both the production frontier of the economy and long-run economic growth.
Next, we analyze the moderating effect of country governance on the link between VAT and economic efficiency. Consistent with our expectations, all country governance factors increase economic efficiency. This result corroborates the idea that country governance positively affects economic growth (Chong and Gradstein 2007, Samimi and Salehani 2010) . We have also added the interaction terms of VAT and each country governance variable as shown in Model 2 to Model 5 to test the moderating effect. As predicted, we observe that bureaucratic quality, corruption control, government stability and political risk ratings positively moderate the link between VAT and economic efficiency. This indicates that better country governance reduces the regressive effect of VAT. This is consistent with the findings of Chong and Gradstein (2007) . They argue that high quality of enforcement reduces the detrimental effects of VAT on the economic growth. Our results support this notion in which we observe that all the country governance factors seem to enhance economic efficiency in the light of the adverse effect of VAT. Our result is also consistent with the findings of McDonald and Jumu (2008) and Samimi and Salehani (2010) . They proposed that institutional quality provides the linkage between taxation and economic growth.
Consequently, we expect that country governance is a good set of variables to be used in cushioning the negative impact of VAT on economic efficiency. This is because good country governance enhances resource diversion and allocation, which inevitably serve as the pre-condition for capital accumulation and economic efficiency. The results are not only highly statistically significant but also of economic importance. For example, an increase in VAT revenue and corruption control by one (sample) standard deviation increases economic efficiency by 63.72% points. Corruption control has the greatest moderating influence in the link between VAT and economic efficiency. Our results further confirm the findings of prior studies (see Bird, Martinez-Vazquez, and Torgler 2008; Chong and Calderon 2000) .
High-Tax Countries
We further segregate our sample based on the country's corporate tax rate in order to determine the reaction of the countries with different corporate tax bracket on the implementation of VAT. We suspect that the differences in tax rates affect economic efficiency as higher tax may hinder the accumulation of private returns (William Easterly and Sergio Rebelo 1993) . Higher tax reduces the rewards to taxpayers; thus distorting the incentives for individuals and corporations for investment. The tax situation may worsen with the implementation of VAT because it further adds to the burden of taxpayers. Therefore, we expect higher-tax countries may suffer more with the implementation of VAT. Our results in Tables 6, 7 and 8 generally confirmed our expectation that VAT is regressive, which reduces economic efficiency. Our result is in line with Johansson et al. (2008) in which they find that consumption tax as the third tax category (after corporate and personal taxes) is the most harmful to economic growth in OECD countries. Furthermore, our results are also consistent with the findings of Olu Ajakaiye (1999) and Qamruz Zaman, Okasha, and Muhammad Iqbal (2012) . (2) Model (3) Model (4) Model (5) Eff ( Surprisingly, we have found that VAT in high-tax rate countries improves economic efficiency which is statistically significant at 1% level. The positive influence may be due to increase in the government revenue to be allocated for advancing the welfare of the society in the countries that previously experienced inefficient tax collection. According to Keen and Smith (2006) , VAT has been the most significant tax policy to enhance tax efficiency and raise revenues especially in developing economies. On the other hand, VAT reduces the economic efficiency in medium-tax and low-tax countries and it is statistically significant at the 1% level. The impact on a medium-tax country is higher as compared to a low-tax country, confirming that implementation of VAT further ads to the burden of taxpayers.
We further anticipate that the impact of VAT in the sample countries based on the different corporate tax regimes can be mitigated by strong country governance. To confirm our suspicion, we estimate the model of economic efficiency for each corporate tax group using bureaucracy quality, corruption control, government stability and political risk stability that represent institutional quality. The results of the interaction terms shown in Model (2) to Model (5) confirmed that country governance in high-tax countries reduce the regressive effect of VAT on economic efficiency in high-tax countries. Our findings support the argument of Chong and Gradstein (2007) where high quality of enforcement creates less detrimental effect for growth in terms of implementation of tax policy. In this case, stronger country governance makes taxation more affordable (Chong and Gradstein 2007) even in countries with higher tax rates. Therefore, our results imply that countries with high corporate tax should focus on enhancing their country governance in order to gain optimally from VAT despite inducing the burden to their nations.
Medium-and Low-Tax Countries
The estimation results for medium-and low-tax countries are shown in Tables 7 and 8 . We anticipate that improvement in the institutional quality could alleviate the negative impact of VAT in these countries. This is because VAT remains a popular tax policy in most medium-and low-tax countries due to the inefficiency in tax collection. Hence, implementation of VAT could not be avoided to generate government revenue for better economic development and growth. To confirm our predictions, we have run the subsequent models by introducing the interaction terms between institutional qualities on VAT collection for the medium-and low-tax countries. (2) Model (3) Model (4) Model (5) Eff ( The results shown in Tables 7 and 8 suggest that country governance has a rather weak mitigating effect. The negative impact of VAT collection remains negative for most of the interaction terms. However, we find that different country governance affects the link between VAT and economic efficiency differently in the medium-tax and low-tax countries. We find that political risk stability mitigates the negative impact of VAT collection in medium-tax countries (significant at the 1% level). Higher scores for these indicators indicate lower risk. Hence, our findings suggest that the lower the risk perception of a country, the higher its economic efficiency. This finding is similar to Sang-Heui Lee and Jay van Wyk (2015) who investigated the logistics sector performance across 115 countries. Additionally, prior studies have also found that political risk positively affects economic growth, both generally (Niclas Berggren, Andreas Bergh, and Christian Bjørnskov 2012) and through greater entrepreneurship endeavors (Nabamita Dutta, Russell S. Sobel, and Sanjukta Roy 2013). As highlighted by José Antonio Alonso and Carlos Garcimartín (2013), an institution fulfils its role by reducing instability that will, in turn, result in higher levels of safety and stability, diminishing transaction costs and further encouraging investment in capital accumulation to boost economic efficiency. Besides, we further argue that stability (in terms of economic, political and finance) is important to attract foreign investments and expand business opportunities because it increases the predictability of financial investment and return. This is especially important in countries that are still less developed. This assertion is supported by our results in Tables 6 and 7 in which political risk reduces the regressive effect of VAT in high-and medium-tax countries that mostly consist of developing countries.
On the other hand, we observe that government stability reverses the negative impact on VAT collection in low-tax countries. This may be due to government stability becomes the major concern in developed nations in bringing their economies to the next level of development. Table 8 also shows the results of a model to control for government stability. The result shows that government stability only has marginal effect on economic efficiency. However, when we run the interaction between VAT collection, low-tax countries and government stability, we find that it is marginally significant. This suggests that government stability in low-tax countries improves economic efficiency even with VAT collection. This may be due to government stability always being the main focus of developed economies as the basis of economic stability. This enables the government to ensure uninterrupted implementation of policies and programs that benefit the people, thus leading to efficient distribution of resources in the economy. Similarly, political risk stability is also crucial in mitigating the negative impact of VAT in medium-tax countries. This again demonstrates the importance of government and political stability as the main focus in elevating a country to the next level of its development.
Conclusion
Using the two-step system GMM estimation, we first investigate the effect of VAT on economic efficiency. The results suggest that VAT adversely affects economic efficiency. Our finding reaffirms the regressive nature of VAT. We then examine whether country governance quality could reduce the regressive effect of VAT, focusing on four sets of country governance indicators. In general, we find that bureaucratic quality, corruption control, government stability and political risk ratings are able to mitigate the regressive effect of VAT on economic efficiency. This finding supports our prediction that country governance can make the difference in the link between VAT and economic efficiency, thus providing further evidence on the studies of the economic impact of VAT (see Mauro 1995; Keefer and Knack 1997; Chong and Gradstein 2007; Samimi and Salehani 2010) .
We further analyze the country governance mechanisms in mitigating the regressive effect of VAT on economic efficiency in different levels of corporate tax rates, finding that the extent to which country governance mitigates the effect of VAT on economic efficiency is contingent upon the way the country groups prioritize the development of each institutional factor. Our results suggest that high corporate tax countries benefit more from better institutional quality than the medium and low corporate tax countries. This finding confirms the role of country governance for better enforcement of tax policy to create less detrimental effect for economic growth. Therefore, better country governance makes taxation more affordable in high corporate tax countries.
This study has several policy implications. First, governments in countries with weak governance should ensure that the implementation of VAT should go hand-in-hand with the efforts to improve the quality of governance. In particular, governments should reduce red tape, improve cohesiveness between government agencies, and enact legislation to support implementation of development policies so that they can channel tax revenues for economic and social purposes. In this instance, the distribution of funds for economic development and social welfare can be done efficiently. Further, as enforcement is the key to minimize the adverse effect of a tax policy, governments must undertake serious and aggressive efforts to combat corruption in the government and private sectors to ensure tax revenues earmarked for economic development and social welfare can reach target groups and programs with minimal leakage. Second, in countries with high corporate tax regime, the governments should ensure sound country governance is put in place to cushion the adverse effect of taxation policy (i.e. VAT and corporate taxation) on individual and corporate taxpayers. Third, governments should take a more holistic approach in implementing tax policy, as opposed to merely introducing a new tax regime such as VAT without simultaneously taking robust steps to enhance the quality of country governance. Higher tax revenue as a result of VAT implementation will not contribute to higher economic efficiency as intended if a country does not have all of the elements making up sound country governance. 
